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FIG. 1 

DIFFERENTIAL SIGNAL OUTPUT CIRCUIT IN FIRST EMBODIMENT 
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SPECIFIC EXAMPLE IN FIRST EMBODIMENT 




o 



o 



FIG. 5A 

DIFFERENTIAL OUTPUT WAVEFORMS ACCORDING TO RESULT 
OF SIMULATION OF SPECIFIC EXAMPLE OF FIRST EMBODIMENT 
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FIG. 7A 

DIFFERENTIAL SIGNAL OUTPUT CIRCUIT IN SECOND 
EMBODIMENT 



CIRCUIT STRUCTURED WITH PASSIVE LOADS 
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CIRCUIT STRUCTURED WITH ACTIVE LOADS 
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a CODETABLE(I) 

II U 8b10bCODES ACCORDING TO PI 394b STANDARD 



1 INPUT 


AbCDEI FGHJ OUTPUT 


1 


■ INPUT 


ABCDEI FGHJ OUTPUT 




ABCDE FGH 


KLX.U 


HU?U 




1 A' D'^'H' C C U 

AbLUtrbn 


KU\U 


C3rv"sn 




T 
1 


HATA TARI fAI 

UA 1 A lADLtlMIUJ 


HATS TAniTTn H 1 

UAIA lAtSLtllJII] 




J 


nm TAPi rrn rm 

UAIA lADLtlMIUI 


nATTL TARI F-fll ITT 
UA 1 A 1 ADLtll J [ 1 J 


{Jyj.U 


nnnnnnnn 
uuuuuuuu 


innmninn ^ ' * ' 
1 uu 1 i 1 u I uu 


m mnnmi i * * ^ * 

U 1 1 UUU 1 U 1 1 


niTT" 

U4.U 




1 1 nmmmn 
1 1 u 1 u 1 u 1 uu 


nnimmm i 

uu 1 U 1 U 1 U 1 1 




UUUvUUU I 


1 UU 1 \ 1 uu 1 u 


m mnm im 

U 1 i UUU 1 1 U 1 




uu 1 \}\}\J\) I 


I mmmTTm — 

I I u 1 u 1 uu 1 u 


nmmm mi 

uu 1 U 1 U 1 1 U 1 


Uv.c 


UUUvUU 1 U 


1 uu 1 1 1 U 1 U 1 


n 1 mnnn mi 

U 1 i UUUU 1 U 1 




nninnnin 

uu 1 UUU 1 u 


1 immmm 

1 IU IU IU IU 1 


nh in mn in i 


UU.D 


UUUUUU I 1 


1 nn 1 1 1 ni 1 n 
1 UU II 1 U 1 1 U 


ni innnni in 
U 1 1 UUUU 1 1 U 


U4.D 


uu 1 UUU 1 1 


1 1 ni ni 1 n 
1 1U1U lUl IU 


7Tm n mm 1 n 

UUlUlUUl lU 


r\r\ 1 


uuuuuiuu 


1 uu 1 1 1 1 uu 1 


m mnmnm 

Ul lUUUlUUl 


L)4. 1 


nmnmnn 
uu 1 uu 1 uu 


1 imnTTiwn 

nuiui luui 


00W101001 


T\n e 

UKj.d 


UUUUUlUl 


lUU 1 1 1 lUlU 


Ul luuuiuiu 


U4.0 


nm nm m 
uu 1 uu 1 U 1 


1 lUlUl lUlU 


0010101010 




UUUUU 1 1 u 


inni 1 mm i 

1 uu 1 1 1 uu 1 1 


m mnm mn 

Ul lUUUl lUU 


L)4.o 


Tin mm m 

uu 1 uu 1 1 u 


1 1 m m nn 1 1 

1 lUlUlUUl 1 


UUlUiUl 1UU 


uu./ 


UvUUU 111 


inni 1 inf\ni 

1 uu 111 UUU 1 


mi nnn 1 1 1 h 

U 1 1 UUU 1 1 1 u 


|J4./ 


nn 1 nn i i i 
UU 1 UU 1 1 1 


1 1U1U1UUU1 


MH mimiin 

UUIUIUI 1 IU 


UlD.U 


UUUU 1 uuu 


u 1 1 u f 1 u 1 uu 


1 uu 1 uu 1 U 1 1 


U2U.U 


nmnmnn 

uu 1 U 1 UUU 


UUIUI 1 lUl 1 


UUIUI lUlUU 


U ID.4 


UUUUIUUI 


Ul lUl lUU lU 


1 nn 1 nn i i m 
1 UU 1 UU 1 1 U 1 
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UU 1 U 1 UU 1 
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nni i lin^lin 
UU 1 1 UUUU 


001 101 101 1 


001 lOlOlOU 


D8.4 


UUU 1 UUU 1 


1 1 1UU1UU1U 


UUUl lUl 1U1 


D12.4 


UUl lUUUl 


001 101 1 101 


UOl 1010010 


D8.Z 


UUUlUUlO 


1 IIUUIUIUI 


0UU1 10U101 


D12.2 


nn 1 1 nm n 

UUl lUUlU 


001 1010101 


001 1010101 


D8.D 


OuOiOOi 1 


1 1 1UU101 10 


UUU110U1 1U 


DiXo 


UUl lUUl 1 


0011010110 


UU11U1U11U 


D8.1 


UUUlUlOO 


1 nuuiiuui 


UUU11U1UU1 


D12-1 


UUl lUlUO 


001 101 1001 


UOl 101 1001 


D8.5 


uuuiuiui 


1 11001 1010 


UUUl 1U1010 


D12.5 


UUl lUlUl 


001 101 1010 


0011011010 


D8.3 


UOOIUIIU 


1 11UU1U011 


UUU11U1 lUU 


D12.3 


001 101 10 


0011011100 


0011010011 


D8.7 


0001 om 


111UU1U001 


U001101 110 


D12J 


UUl 1U1 1 1 


oolioimu 


001 1010001 


D24.0 


00011000 


1100110100 


0011001011 


D28.0 


UUl 1 1UU0 


uuniulun 


UUl nuuiuu 


D24.4 


00011001 


110U11UU10 


0011001101 


D28.4 


UUl nuol 


uuinuiiui 


UU111UUU1U 


D24.2 


00011010 


1 1001 10101 


0011000101 


D28.2 


001 1 1010 


UUl 1100101 


uumuuiui 


D24.e 


00011011 


1100110110 


0011000110 


D28.6 


00111011 


oomoono 


uuiiiuunu 


DZ4.1 


ooonioo 


1 1001 1 1001 


0011001001 


D28.1 


001 11100 


0011101001 


uumuiuui 


D24.5 


00011101 


1 1UU1 1 1U1U 


00110U1U1U 


D28.5 


UUl 1 1 1U1 


uumuiuiu 


uumuiuiu 


D24.3 


0001 mo 


1 1UU1 1001 1 


UU11UU11U0 




UUl 1 n IU 


uuniunou 


uumuuuii 


D24.7 


00011111 


1 1001 10001 


0011001 1 10 


D28-7 


UUl 11111 


uuniuiiio 


UUl n UUUUl 


D2.0 


01000000 


101 1010100 


0100101011 


D6.0 


on 00000 


Ul 1001 ion 


on UOl 01 00 


D2.4 


0100000 1 


101 1010010 


0100101 101 


Do.4 


01 100001 


01 1001 1 101 


01 10010010 


D2.2 


01000010 


1011010101 


0700100101 


D6.Z 


mi nnn t n 

Ul lUUUlU 


OIlOOlOiOi 


0110010101 


U2.D 


0100001 1 


101 1010110 


01001001 10 


Dd.d 


Ul lUUUl 1 


01 100101 10 


onuuiunu 


D2.1 


UlUUUlUU 


1U1 1U1 lUUl 


UWUWIOUI 


Do.l 


Ul lUUlUU 


Ul 1UU1 lUUl 


0110011001 


D2.5 


01000101 


lUl 1U1 1U1U 


01001010W 


Do.D 


m mmm 

Ul 1UU1U1 


Ul 1UU1 lUlU 


oiiounulu 


D2.3 


01UU0110 
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□o.o 


Ul lUU 1 lU 


U11UU1 1 lUU 


unuuiuui 1 


D2.7 


01000111 


1011010001 


0100101110 


Ud./ 


u 1 1 uu 1 1 1 


Ul luui 1 nu 


Ul 10010001 


D18.0 


01001000 


0100111011 


0100110100 


Dec A) 


u 1 1 u 1 uuu 


Ul 1U1U1U1 1 


Ul lUlOUlOU 


D18.4 


01001001 


0100111101 


oloonoolo 


D22.4 


u 1 1 u 1 uu 1 


Ul lUlUl lUl 


Ul 1U100010 


D18.2 


01001010 


0100110101 


0100110101 


UZZ.Z 


U 1 IU lU IU 


m 1 m nn i m 
Ul 1U1UU1U1 


01 lUlUUlUl 


D18.6 


01001011 


0100110110 


0100110110 


D22.6 


U 1 IU IU 1 1 


Ul 1U1UU1 IU 


m 1 1 nrk 1 1 n 

unuiuol IU 


D18.1 


01001100 


0100111001 


0100111001 


UZZ.I 


U 1 IU 1 lUU 


Ul lUlUlUU 1 


Ul lUlUlUUl 


018.5 


01001101 


0100111010 


0100111010 


UZZ.D 


U 1 IU 1 IU 1 


m immmn 
Ul lUIUIUlU 


U 1 lUlUlUlU 


D18.3 


01001110 


0100111100 


01 0U1 10011 


UZZ.o 


U 1 1 U 1 1 1 u 


Ul lUlUl lUU 


Ul 1U1UUU1 1 


D18.7 


01001111 


0100110111 


0100110001 


ucZ../ 


til im 111 

U 1 IU 1 1 1 1 


Ul lUlUl 1 IU 


Ul lUi UUUUl 


D1U.U 


01010000 


0101011011 


owwwm 


U In.U 


T11 1 inhnn 

U 1 1 lUUUU 


Ul 1 lUUlUl 1 


Ul 1 1UUU1UU 






Tmrronioi 


olommw 


Til i A 


nil mnni 

U 1 1 1 UUU 1 


u 1 1 1 uu 1 1 U 1 


Ul 1 1 UUUUl u 


mfA 


HI II 1 II M 




mmmmmmm 


niA 9 
U I4.Z 


U f M UU 1 U 


?i 1 1 1 rtn/1 1 m 

U 1 1 1 UUU 1 U 1 


Ul nuuuiui 


Dio.e 


DTUiWn 


0101010110 


0101010110 


U 14.0 


U M 1 UU 1 1 


hii 1 ^ nnn 'i i n 
U 1 1 1 UUU 1 1 u 


Ul 1 lUUUl lU 


D10.1 


01010100 


0101011001 


0101011001 


W^A 1 
U 14. 1 


ni 1 ininn 

u 1 1 1 u 1 uu 


m 1 mmnm 

u 1 1 1 uu 1 uu 1 


Ul 1 1 UUl UUl 


D10.5 


01010101 


0101011010 


0101011010 


U14.0 


mi imm 

U 1 1 1 U 1 V 1 


n ^ 1 1 nn 1 n i n 
Ul 1 1UU1U1U 


mi "f nn 1 M m 
Ul 1 lUUlUlU 


D10.3 


01010110 


0101011100 


0101010011 




mi im 1 n 

U 1 1 1 U 1 1 u 


mil nn 1 1 nn 
Ul 1 lUUl lUU 


UlllUUUUll 


D10.7 


01010111 


0101011110 


oiowmof 


D14.7 


U 1 1 IU 1 1 1 


0111001110 


0111001000 


D26.0 


01011000 


0101101011 


0101100100 


D30.0 


01111000 


0111100100 


1000011011 


D26.4 


01011001 


0101101101 


0101100010 


D30.4 


01111001 


0111100010 


1000011101 


D26.2 


01011010 


0101100101 


0101100101 


D30.2 


01111010 


0111100101 


moowwf 


D26.6 


01011011 


0101100110 


0101100110 


D30.6 


01111011 


0111100110 


1000010110 


D26.1 


01011100 


0101101001 


0101101001 


D30.1 


01111100 


0111101001 


1000011001 


D26.5 


01011101 


0101101010 


0101101010 


030.5 


01111101 


0111101010 


1 UUUUl 101U 


026.3 


01011110 


0101101100 


0101100011 


D30.3 


01111110 


0111100011 


1000011100 


D26.7 


01011111 


0101101110 


0101100001 


D30.7 


01111111 


0111100001 


1000011110 


D1.0 


10000000 


0111010100 


1000101011 


D5.0 


10100000 


1010011011 


wwowwo 


D1.4 


10000001 


0111010010 


1000101101 


D5.4 


10100001 


1010011101 


wwowow 


D1.2 


10000010 


0111010101 


WOOWOWl 


D5.Z 


10100010 






D1.6 


10000011 


0111010110 


1000100110 


D5.6 


10100011 




Toiooioiitr 
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i a CODE TABLE(2) 

U II SblObCODES ACCORDING TO PI 394b STANDARD 



INPUT 


ABCDEI FGHJ OUTPUT 


INPUT 


ABCDEI FGH 


J OUTPUT 


NAME 


A'B'C'D'E'FG'H- 


RD<0 


RD>0 


NAME 


A'B'C'D'E'F'G'H- 


RD<0 


RD>0 




I 


DA I A IAULb[l][0] 


DATA TABLE[I1 [1] 




I 


DATA TABLE(I] [0] 


DAI A !ABLE[I][1] 


D1.1 


10000100 


0111011001 


W00WW01 


D5.1 


10100100 


1010011001 


1010011001 


D1.5 


10000101 


0111011010 


lOOOWWW 


D5.5 


10100101 


1010011010 


1010011010 


D1.3 


loooono 


0111010011 


1000101100 


D5.3 


10100110 


1010011100 


1010010011 


D1.; 


10000111 


0111010001 


1000101110 


D5.7 


10100111 


1010011110 


wwtttmt 


D1/.0 


10001000 


1000111011 


1000110100 


d21.0 


10101000 


1010101011 


wwmm 


QMA 


10001001 


1000111101 


1000110010 


D21.4 


10101001 


1010101101 


1010100010 


D1/.2 


10001010 


1000110101 


1000110101 


D21.2 


10101010 




mmmmmm 


D1/.6 


10001011 


1000110110 


1000110110 


D21.6 


10101011 


^fiwicr 


1010100110 


DIM 


10001100 


1000111001 


1000111001 


D21.1 


10101100 






DW.b 


10001101 


1000111010 


1000111010 


D21.5 


10101101 






D17.3 


10001110 


10001 1110U 


looonoon 


DZ1.3 


10101110 


iS^oiioo 




D1 /./ 


10001111 


1000110111 


1000110001 


D21.7 


10101111 


1010101110 


t U tU 1 {/(/I/I/ / 


D9.0 


10010000 


1001011011 


mwwm 


D13.0 


10110000 


1011001011 


TTfTTnrnTTTftI 


D9.4 


10010001 


1001011101 


mwmw 


D13.4 


10110001 


1011001101 


1 U 1 1 UUUU 1 u 


D9.2 


10010010 




miimmmmm 


D13.2 


10110010 


1011000101 


1 U 1 1 UUU 1 U 1 


DU 


10010011 


T001010110 


ItJOIOIOllO 


D13.6 


10110011 


1011000110 


1011000110 


D9.1 


10010100 


1001011001 


1001011001 


D13.1 


10110100 


1011001001 


1011001001 


D9.5 


10010101 


1001011010 


1001011010 


D13.5 


10110101 


1011001010 


1011001010 


D9.3 


10010110 


1001011100 


1001010011 


D13.3 


10110110 


1011001100 


loiioooon 


D9.7 


10010111 


1001011110 




D13.7 


10110111 


1011001110 


1 0 1 1 00 1 oou 


D25.0 


10011000 


1001101011 


1001100100 


D29.0 


10111000 


1011100100 


0100011011 


D25.4 


10011001 


1001101101 


1001100010 


D29.4 


10111001 


1011100010 


0100011101 


D25.2 


10011010 


1001100101 


1001100101 


D29.2 


10111010 


1011100101 


0100010101 


D25.6 


10011011 


1001100110 


1001100110 


D29.6 


10111011 


1011100110 


0100010110 


U25.1 


10011100 


1001101001 


1 UU 1 1 U 1 UU 1 


D29.1 


10111100 


1011101001 


01 00011 001 


D25.5 


10011101 


1001101010 


1001101010 


D29.5 


10111101 


1011101010 


TfTiinnTTTfni 

\J 1 UUU 1 1 U 1 u 


D25.3 


10011110 


1001101100 


1001100011 


D29.3 


10111110 


1011100011 


0100011100 


D25.7 


10011111 


1001101110 


1U01 100001 


DZ9.7 


10111111 


1011100001 


0100011110 


TWTi~ 


1 1 nnnnnn 

1 1 uuuuuu 


1 1UUU1 lull 


1100010100 


vryH — 
U 1 XJ 


ill nnnnn 

1 1 1 00000 


1110001011 


0001110100 


034 


11000001 


1100011101 




D74 


11100001 


1 1 10001 101 


0001110010 


D3.2 


11000010 


1100010101 


1100010101 


D7.2 


11100010 


1110000101 


nnni i imm 

vvU 1 1 1 V 1 U 1 


D3.6 


11000011 


1100010110 


1100010110 


D7.6 


11100011 


1110000110 


0001110110 


D3.1 


11000100 


1100011001 


1100011001 


D7.1 


11100100 


1110001001 


0001111001 


D3.5 


1 1UUU1U1 


1 lUOOl lUlU 


1 10001 1010 


U/.9 


1 1 lUOlOl 


1110001010 


0001111010 


U3T 


11000110 


1 10001 1 100 


1100010011 

1 1 V^rW 1 \/\/ 1 1 


D7.3 


11100110 — 

III ^#^/ 1 1 ^/ 


1 1 10001 100 


0001 1 1 001 1 


D3.7 


11000111 


1100011110 


1100010001 


D7.7 


11100111 


TTnUIOIHfl ■ 

1 1 1 Vvv 1 1 1 U 


000111000T 

VW III V/ W 1 


D19.0 


11001000 


1100101011 


1100100100 


D23.0 


11101000 


1110100100 


0001011011 


D19.4 


11001001 


1100101101 


1100100010 


U23.4 


11101001 


1110100010 


0001011101 


D19.2 


11001010 


1100100101 


1100100101 


D23.2 


11101010 


1110100101 


0001010101 


D19.6 


11001011 


1100100110 


1100100110 


D23.6 


11101011 


1110100110 


0001010110 


D19.1 


11001100 


1100101001 


1100101001 


D23.1 


11101100 


1110101001 


0001011001 


D19-5 


11001101 


1100101010 


1100101010 


DZ3.5 


11101101 


1110101010 


0001011010 


D19.3 


11001110 


1100101100 


1100100011 


D23.3 


11101110 


1110100011 


0001011100 
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FIG. 12 

SPECIFIC EXAMPLE VOLTAGE LEVEL DETECTOR IN THIRD 
EMBODIMENT 
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FIG= 15 SIGNAL-DETECT SIGNAL SETTING SEQUENCE 




FIG. 16 SIGNAL-DETECT SIGNAL RESETTING SEQUENCE 
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FIG. 21 
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SIGNAL DETECTION METHOD EXECUTED BY SIGNAL 
DETECTION APPARATUS IN FOURTH EMBODIMENT 
(SIGNAL-DETECT SIGNAL SETTING FLOW) 
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SIGNAL DETECTION METHOD EXECUTED BY SIGNAL 
DETECTION APPARATUS IN FOURTH EMBODIMENT 

(SIGNAL-DETECT SIGNAL RESETTING FLOW) 
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FIG. 23 

EXAMPLE OF DIFFERENTIAL SIGNAL TRANSMISSION SYSTEM 
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PRIOR ART 



DIFFERENTIAL SIGNAL OUTPUT CIRCUIT ACCORDING 
TO PRIOR ART 
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FIG. 26A 
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ANOTHER DIFFERENTIAL SIGNAL OUTPUT CIRCUIT ACCORDING 
TO PRIOR ART 

CIRCUIT WITH PASSIVE LOADS 
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